
Honors Precalculus    Final Exam Review #1  Name: 

Spring 2019                                                     Polar Coordinates and Vectors 

 

Show all work on a separate sheet of paper. 

1.  Convert to polar coordinates 

 ,r  . Give two solutions; one with 

0r   and one with 0r   . Use 

radians, 0 2    and give exact 

values. 

a)    (−2, 2√3) 

 

b)       (−
√2

2
, −

√2

2
) 

2. Convert from polar coordinates to 

rectangular coordinates and sketch a 

graph of:   

 

a)  𝑟 = 5 

 

b) 𝑟 = 4𝑠𝑖𝑛𝜃 

 

c)  𝑡𝑎𝑛𝜃 = √3 

 

d) 𝑟 = 4𝑐𝑜𝑠𝜃 − 9𝑠𝑖𝑛𝜃 

3.  Graph the polar equation. Use 

symmetry tests and create a table. 

 

a) 3 2sinr    

 

b)  4cos 2r    

          

 

4.  Convert the following complex 

numbers from standard form, 𝑎 + 𝑏𝑖 
to polar form (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃) . Use 

degrees. 

 

a)   3 − 2𝑖 
b)   8 

c)   5𝑖 

 

 

5. Given 

2 2
3 cos sin

3 3

  
  

 
z i      

3 3
6 cos sin

4 4

  
   

 
w i   

a) Find 𝑧𝑤 

b) Find 𝑧/𝑤 

c) Find 𝑧4 

 

Leave answer in polar form and 

radians. 

6. Convert answers from problem 5 to 

rectangular form. 

7.  Find the complex third roots of 64. 

Leave answers in polar form and in 

degrees. 

 

 

 

8.  Calculate the following for: 

 
        𝑣 = 5𝑖 − 12𝑗 and 𝑤 = 3𝑖 − 4𝑗 
 

a)   2 3v w  

b)   v w  

c)   v w  

d)   The angle between the two vectors, in 

degrees.  

e)   The vector projection of vector v onto 

vector w. Leave answers in exact form. 

 

9.   Find the following for the points 

𝑃 (−6,0,1) and 𝑄 (2,6,11). 

 

a)   The position vector 𝑃𝑄 ⃗⃗⃗⃗⃗⃗  ⃗in the 

form (𝑎𝑖 + 𝑏𝑗 + 𝑐𝑘). 

b)     ‖𝑃𝑄⃗⃗⃗⃗  ⃗‖ 

c)   A unit vector in the same direction as 

vector 𝑃𝑄⃗⃗⃗⃗  ⃗. 

d)  The direction angles, 𝛼, 𝛽 𝑎𝑛𝑑 𝛾,  
in degrees. 

10. An airplane has an airspeed of 500 mph and flies in a southwestern direction.  The wind velocity is 60 mph 𝑁30°𝐸. 

Find the actual speed and direction of the airplane relative to the ground. Round to 1/100th. 

 

11. A swimmer can swim across calm waters at a pace of 3 mph. A river’s current is running at 1 mph. If the swimmer 

swims directly across the river, at what speed will the swimmer be actually traveling? How long would it take to get 

across a river that is ½ mile from shore to shore? How far down stream will the swimmer be when he gets to the 

opposite shore? 

 

12. Two tractors are tied to a tree stump in order to remove it from a field. One tractor pulls with a force of 2000 lbs. 

and the other tractor pulls with a force of 3000 lbs. There is an angle of 20° between the two tractors. If the tree stump 

requires a force of 4000 lbs. in order to be removed from the ground, will the two tractors be sufficient to complete the 

job? 

 

Draw a vector diagram. 

 

 


